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Ivy-----. ** r^sb^that ;the^ carried out 

>It ^aW ^ 

t ^/-."\;inould'ing. technique in a machin^; in ^ Vhicli a platen 
\ 20 •-. -mould..; core v jo'ft"'_ oppo^lta':' ^id^s'.^heiijBdf ;\foi* simultaneous co- 
operation one with-an infection ; nbuld ^ part ^ to f ono ; pari8on 
on the core, and the other with a blovf-aould » The platen is 
rotated through 180° after each injection/blpw-moulding cycle. 
This proposal, however, has the disadvantage of slo«mess of 
operation because a second pari son -cannot be introduced into 
the blow-mould until the previous blow-moulded article has been 
cooled and ejected and in practice the time taken by blow- 
moulding plus subsequent cooling and ejection is substantially 
longer than that required for injection moulding and subsequent 
30 cooling and removal from ihe injection mould* Thus the rate of 
outnut of the machine is limited* 




j^in'j ectiori mould the centre 



^ 1 axis Vof 

' of , Whi£&£^ rotation ot th(e 

tur r e t v ^BJ^5&t^Ig ;"\ 

&^fceirmd]pl^ to the inj action mould,- actuating 

yffie^e^q^ <5entre line of: the 

in j ec ti oil %ouid?lht<^ and out of moulding relation therewith, 

yturret-rq^ alternate periods during 



:- ■i.-.-Viv'v 
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30 



which the /-.turret; is withdrawn from operative moulding relation 
with the injection, mould to rotate the turret through 90° in-, 
one direction during one said; period aad in the opposite direc- 
tion during .the?; next said period, two blow-moulds aligned one 
with the other arid having a common centre- line which is at 
right anglee to the centre line of the injection mould and 
passes through the axis of rotation of the turret when a platen 
of the turret is in operative moulding relation with the 
injection mould, blow-mould moving means operable to move the 
blow-moulds alternately along said common centre line into 
blow-moulding relation with the turret when- the turret is in 
moulding relation with ihe injection mould, and means oc arable 
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V'5?ctoe-car^ 

; ottfereqf in which th^-turret is fully^ with-r 

%ii j edtiori mouldy '" '■ . • " .'rf':'''- " • v V- . ■" *^ 

6 is a plan of parts of Fig 0 5 9 'V...„* 

7 io a section illustrating a detail of the 
apparatus, appearing with Fig, 3, arid 

* Figa. 8 to 28 diagramrnatically illustrate the sequence 
of operations during one complete cycle 

# - . ..... . - . 

thereof 3 

Bef erring to -the drawings- a rotatable turret 1 has two 
faces 2 f 3, Pig. 4, which are at right angles one to the other 
and are parallel, to' the axis, which is vertical, of rotation. 
At 'least one./ core 4 or 5 extends from each of the faces 2, 3 
and the cores are carried by platens P, Figs. 2 and'4 which 
are detachable from the faces ?, $ 9 to permit the cores to be 




ll^^" V% L™^b^; arrangement; of mould 



- ^The bibw^mou^^ : ' : sec- ; . 

' ^ operied'-anffVclo^ed" in' any sui - - ' 
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aui table 
not 

^ is secured in a fixed position ; on 

t fe e i^ a ?? , of JhpAmachin^ indicated ^rferally by ihe reference 
F ?; Pigs; I and 3, and is associated with any suitable known 
form of plasticiser and injection unit 11 by which molten 
thermoplastics material is fed into the injection.mould. Aa 
indicated in the drawings the unit 11 is of the known kind in 
which molten thermoplastics material is fed by a screw, not 
shown, ; from e tube 12 past a non-return valve, not, shown; into 
a chamber 13 housing a plunger, not shown, which ia moved to 
the right as viewed in Figo 1 by the thermoplastics, material 
until a predetermined quantity i3 contained in the chamber to 
be injected, as a metered quantity, through a tube 14 into the 
injection mould* 



- The turret ; 1' J/e movable ..; with ^akturret ^carriage rl5V Pi's'. ' 

which' ' •'- 

^ r i -^^ : Carry\ parisbns,^ blow-mould 3Ltfi-v In 

: £ : ^; : ^^^pa S3 e s ■ tlir ough ■ v t||a|;ti (^a e 6*t loi^J^ ;eo4ta^ ■ - / 

; S|' r '.' 10 X^eiritr e --iine ! <: 6 ; . ^hd;V ^cen'tr^l^ 

,J ; '4- / r^^of::thev:i>low#oouiaa;:^i vib. > These planesXare at right angles i 

; '*v - ' : ^^^:L^ e 'S^idejr^ 20 of a ! 

\$?j r :.s< > toowh 21 mounted on 

v the frame. P*' - 'Tlie^lerapi^g . meaner; 3^ - has ' a concave face 22 
; ^ concentric Wl tk the axi s "of rptation/pf-^the turret 1; and^ With 
..■■.a ^complementary^ convex /face 23 which connects the face£ 2, 3 
of the turret. Bur ±fig a moulding cycle when thie cores 4, 5 
20 V coroperate with the injection mould Uijd one of the blbw-mbulds 
9* 10 the faces 22 9 2? abut to maintain the turret in co- 
operative relation with the injection mould 7/ The load at 
this time exerted by the plunger 20 toay be of the order of 
250 tons. Following the moulding operations the active blow- 
mould is- moved away from the turret 1,. together with the 
articles blow-moulded in the mould, and the plunger 20 then 
moves to the left as viewed in Figs* 2 and 4 to a position at 
which the cores carrying parisons moulded in the injection 
mould 7 are completely withdrawn from the injection mould and 
30 are spaced therefrom, Fi£. 6. Before the plunder 20 reaches 
the end of its stroke the claraping member is moved thereby 
away from the turret sufficiently to permit rotation there.of 





• . ^'■$&i$00Z*:iw&ofctrt6p^SM* • therewi th The carriages 28, 29~ are V 
\:.;'^ : f^$;i^de^ : l^t^Be'o^ sliae^'s;;3d; : 31 by;hydrauiic or. pneufci- 

' ''-••fl.>.;^. ! ■> V t \~£\-: '*;:.'-V-*.. ■;" ■ .^V, V: : \ I,. -•''•V..5 'Cv^.a'.'. ■. ' '• ■* -': ' ■ 

■ ■ rams] 32V\;33-.;and - associated ;i$yefcs"' f a"52;; ;133v; Pigv 2 A . ; _ 

. r^i^otiyely '* at-^ne. '-^nd;.^ i^;37 ♦ 

; V- ■■■■ v ?? : ^^p^.^5^ ' 



^nds of mbuji ^ ' plates ^38 , ;3 9 as illustrated^ in- Fig. 7o 
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; are arranged to _ 
to ■ mairrtairf the ^blbw-moulda in tight moulding relation with 
the platens P kd the. second of which is to rotate the blow- 
moulds y f oilbWing withdrawal thereof from moulding relation 
with the platens^ to a position at which the open ends of the 
moulds face in a downward direction so that the moulded arti- 
cles can be ejected from the moulds on to a conveyor, not 
shown, by which '.the articles can be removed in an ordered . 
manner* To this end, the mould mounting plates 38 , 39 are 
mounted on pivots 40 and subject to mechanical constraint 
exerted by springs 41., Pig 4, contained in housings 42 
pivoted, respectively at 43, Pig. 7, to the lower ends of the 
plates 38, 39 and at 44 to the e&rxiages 28, 29. 

During a blow-moulding operation pressurised gas, usually 
air,- i3 introduced into the mould through the cores and the 
turret , by a hose 45 connected to a compressor or the like 46, 
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IS ^;®&d : $li\^ a v pump 4T:and ho^ef4flpfa 



■ ? ^ '10 ,;v diff ic^ 

\£disIM relative to^KbXcorea^ To meet jtKis 

-1^-1 -'diff 'Wf or^ cories;; outioiff'the 

v- : :j\'£hj^ appi'^r; a-^ejj^ ' cor ei 
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cores 

^q^caus^^ adkerer^ere^ is done by 

"atoi^t'Ing - : nega^^^ ' p^p 52^ :^o^ the.. ^ 

cores via .a)wse : 53 ^ the ^u^e t ^ 1 i : u t i lis"! ng the passages 
in the cores which are subsequent direct pressurised 

air into the p^rxsonS to effect blow-ooulding^ 

When the biow-moulde a^e not sectional ipoulds it is also 
sometimes 'difficult to remove ;>ipw~niouided articles from the 
cores and it is therefore proposed s before disengaging a blow- 
mould from its associated cores, to apply negative air pressure 
to the interior/of the blow-mould that the articles adhere 
to the interior of the mould and are readily removed from the 
cores. This can be effected by connecting the vacuum pump to 
the blow-moulds as by hoses 54. The negative air pressure is 
relieved to permit ejection of the articled from the mould and 
ejection is effected in any suitable known manner. 

In the ensuing description : oT the method of moulding, 
with reference to Figs. 8 to 28, it will be a3cumed that each 
platen 'carries only one core and that each blcw-mould ha"3 
only one aould cavity and is ft sectional mould. 



•• , • e-v : 995418 ^^v^f >> : ?&>^;, ■=•* 




: v '. • ■' *' ' -v.vi : %'coinikenc i hg '*->t o^'wo vre - 1 owar ds . the ; ipari's oh : J ^ A t' : ::thi 8 >t ime \kn A ' ; :' 

. '^T^js^^ 'S^At - : q^ con ~ 

g^has^b^ 

^ v i ' ^of:^- engagement ^it^ttia'^ platen ^riofeshbwn , carri ed^y^;. 



^operative 
the turret 1 
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ready f ^pw-6biiXdirVg^ of the^iparisoiv which- ia how within the. 

open so-^that the 
'iWflcle^biqWrmo '■.the^eln,^;^ therefrom. 

i At OijS ^ecdndsi 10p ini3,eci;iort moulding of the pari- 

eoh is complete^ pressurised air^is- :adiait ted^to ^conunence: 
expansion of the par is on in. blow-mould 9» and blow-mould 10 is 
fully opened and: in its fully ; : r^tt*i^ 

At 1.0 Wecphds, Pig e 11 ^blowing is continued in blow- 
mould 9, the. parison in the injection mould 7. is cooling, end 
blow-mould 10 remains fully opened in its fully retracted 
position* 

At 1,5 seconds, Pig. 12, blowing in the blow-mould 9 is 
complete, cooling of the article therein commences, and blow- 
mould 9 commences to move to its retracted position; The 
parison in the injection mould is still cooling, and blow- 
aould 10 remains fully opened in its fully retracted p6sition. 

At 1«8 seconds, Fig. 13, cooling of the parison in the 
injection mould is completed, trie moulded article in blow- 
mould 9 is cooling and the mould is fully retracted 9 blow- 
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wise commences £6 ^movo to ^he/rigfiji , ^ L - " 

At 2v7 seconds, ?Fig, 16^; the particle in blow-mculd 9 io 
still cooldhg^j#the closed fully refracted mould. 9, : : the blow- 
mould 10 is closing, and the turret 1 is /still rotating clock- 
wise and is stiii 'moving to the* right. 



20 At 2.8 seconds, Pig* 17* the article in blow-mould 9 is' 

still cooling in the closed fully retracted mould 9 • the blow- 
mould 10 is still closing, and the turret 1 has stopped rotat- 
ing but i3 still moving to the right* 

At 3.0 seconds, Pig.' 18, the article in blow-mould, 9 is 
■ still cooling in the. closed fully retracted mould 9 f the blow- 
aould 10 is closed and commences to move towards the turret , 
and the turret 1 is again inoperative relation with the 
injection mould 7 and injection commences with the parison 
carried by the core 5 aliened with the closed blow-mould 10, 

30 At 3.3 rseconds, Pig. 19, blow-mould 9 opens and ejects 

the moulded article th'?rofrom t injection continues in the 
Abjection mould 7, the blow-mould 10. is in operative entfn/;eme.r 
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blowi&g is completed in blow-mould 10 and 
■ mould ;10 gpvwen^ the parisoh contin- 

• '-ue&'lri.. th^;5^^;^on; mould 7 . .' '.. . : ; - ' 

' :> \i At 4 |^^<^<is ,1 'Fig* 23 , the blow-mould 9 i3 fully open 
; ^iid 10. is fully retracted and the 

art^ cobling, cooling of the* 

: parisoh ;in; t^ completed* 

At 5;0 seconds, Fig. ^4 , the blow-mould 9 is fully open 
^ and fuliy retracted, blow-mould 10 is fully retracted and the 
20 article therein is cooling, the ttirret 1 and clamping member 
19 are moving to the left, the parison is withdrawn from .the 
injection mould 7 and the turret is commencing to rotate 
counter clockwise* 

At 5.4 seconds, Pig. 25, the blow-mould 9 is fully open 
and fully retracted, blow-mould 10 is fully retracted and the 
article therein still cooling; the turret 1 has commenced 
to move to the right but is still rotating counterclockwise. 

At 5.7 seconds, Fig* 26, the blow-mould 9 is commencing 
to close, blow-z:ould 10 is fully retracted and the article 
30 therein is still ccolin-, the turret 1 is still moving to the 
right and rotating counterclockwise ♦ 



\ 
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4 " 

v . !?At^5 .8 seconds , ?ig. 27 , -the , *lbw-mouJ4^^ - : v; 

ing v > bXow T mbuld 10 .ia^fiilly*' retracted and- '^Ke^articl^^hWreln C l '^iS^UfU- »■ 
*is 8 till coolin* rotation' .b'f - the/t^r.eV'.'Ha^ ^ 



20 



is still cib61ing f ; rotation of the, turret -.has * qjpppedt^ 
ietllt; movirig„ to '' the; right • 
*f 4 j^At^6^dj[ae.coi^s'i 'Flg^^fl^'tUe^bl^ 

the pari son ; carried by the core 4 ©nd\pbmaerice>8^o^^ 
the turret 1'^ the platen, not 'shown, carrying .core; -'5^ now r being ^ 
fully engaged ifwith the injection mould \79\^lnjaotlbh^'QpnmehceB9- J 
yand blow^pvltf^ib ■ commenbe'a::'^ / *\ ■'^ ^^^ ; ^ : 0 : ^^j ' ■ • V ?>\?- 

i; rr "' : ;c-- By moulding: articles by the method end apparatus described 
, her.ei'^ output has . been considerably 1 inpreasei as* ' 

/compared with|that of ^previously known injection , blo^moulding 
macMnesjXah^ it is also possible; to use the machine for the r 
purpose of injection moulding only and using the rotation of 
the turret 1 to obtain the advantage of moulding longer compon- 
ents on a fixed ^stroke machine, (that is a component which is 
longer' than is possible on a standard injection process because 
of ejection clearances). The actuating means of the blow- 
moulds can then be used for take-off or other ancillary 
operations. 
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..The* eobodiBente^ of^th'ef inVeri^ 



/-/^v^:^ ^.f-v-"'*' property or -priyl^ ■4efxr^d ' : as:>follbwp , :« V^-v'-i*- 

^^■^^0^^1:1 Apparatus for moulding ^artilol'ee fr6m* thermpplastica Al 
•'■v. r material V^said'afcpfaratus comprising Jplatehs ./connected respec- 

\ ^%i> ^^tively:^ turret and "eachv 



ii^ving at lWdt :r bne core- extending therefrom j ; said faces being 
ai^ to the axis of 

/ : rotation, ia stationary] ^ line of which 

r " iJ p^ses ofr?r^;titi6h of the turret and at right , 

■i« angles -thereto,^ means .,t^ feed moitexi thermojplastics^ material to 
y the injection.^ operable ^to move, the 

turret "along the ; centre li into and 

out of -ibouidirig ^relatioh ^therewith/ turret-rotating means 
operable -during alternate periods''' during which the turret is 
withdrawn f^om^ operative AouidUng relation with the injection 
mould" to rotate the turret through 90° in one direction during 
one said period and in the opposite directicn during the next 
said periodi" two blow-moulds aligned one with the other and 
having a common centre line which ia at right angles to the / 
centre line of the injection mould and passes through the axis 
of rotation of" the turret when a platen of the turret iB in 
operative moulding relation, with the injection mould, blow- 
mould moving means operable to move the blovz-moulds alternately 
along said common centre line into blow-moulding relation with 
the turret when the turret is in moulding relation with the 
injection mould, and means operable to apply pressurised ^ a3 
'to a core or cores extending from the plax^* o per ^j^m^y- engaged 
by a blow-mould . 
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^mJi} '^§i;^Mm£&il-J- ^ ^^^-^-vthe Iturret-^carriage.^o .the - ' : *\.~ 

';^v^ the in J^ctiVixK^ould permit ' rotation of •> the \ 

- - - turrjet^-^ 

3i f ^ 6Ap ?t wherein the said two faceai 

of >the : t^et ilare^ connected ib^ a convex face .cqhcentric with } 
the ^is^^rtf^ the clainping member is 

provided^ to the said convex 



v. v; 



4. Apparatus according ,tp Claim 1. including negative air 
pressure producing means connected- to the turret and operable 
to apply negative air pressure to a core or cores in moulding 
relation with the injection mould beTore vrithdrawal of the 
turret from. moulding relation with the injection mould to 
facilitate withdrawal of a moulded parisbn or parisons froia 
the injection mould together with the core or cores about 
which the parison or parisons is or are moulded in the ir * ac- 
tion mould. 

5. Apparatus according to Claim 1 including negative air 

pressure, producing means connected to the interior of each of 

the blow-moulds and operable to apply negative air pressure tc 

the interior of a mould before withdrawal thereof from moulding 

relation with the turret whereby an article or articles blov/- 

moulded in the blow-mould is or are adhered to the interior of 

the blow-aould for removal with the blow-mould from moulding 
relation with the- 'lurret. 
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6. x Apparatus 'accordlns''tp;^cralni' l r : wherein y each Jbl^^pipuiff^s^ 
supported by a plate . pivo tally mounted ^ohr'a' , ■b^bw•mould:^cdrrlait0> , !; 
'reciprochble aipn^ slldeway : s f .,/ ; ani at ieagt ron© ^elong4^e>;^ 
>ing jack is^ pivoted at /qn.e£ end to a,- etatiorary : /©e^er.^Md .at^^^^; 

:the ^oppos t t e* end. to /said; -'platp y ^ said'' jack or vjacks " $eiiig r : op£x^\V ! 
;X able in t he;. moulding position- of. '"the... blow-mould^.to -a^intai^ .^tha ; ;/ 
< blow-mould in tight blbw-iidu^ the; turret and 

: ., in thelwi thdrawn position of Jthe blow- turn the plate v'V 




-about itb' p the open, end or ends; of r- 

;; the tilow^liould is or are directed in a downward direction f or v :■ 
ejec_ti&h;of a blow-moulded Article or Articles from the blow-. 

mould. <v . "' > f ; - : .V.''. 

?• ^ Apparatus, according to Claim 3 » wherein each blow-mould J 
is 4 supported by a plate pivbtally mounted on a blow-mould, 
carriage reciprocable along; slideways, and at least one elon- 
gate clamping . jack is pivoted at one end to a stationary member 
and at the opposite end to said plate s said jack or; jacks being 
operable in. the moulding position of the blow-mould to maintain 
the blow-mould ih tight blow-mpulding relation with the turret 
and in the withdrawn position of the blow-mould to turn the 
plate about its pivot to a position at which the open end or 
ends of the blow-mould is or are directed in", a 'downward 
direction for ejection of a blow-moulded article or articles 
from the blow-mould. 

3. Apparatus according to Claim 3 including negative air 
pressure producing means connected to the turret and operable 
to apply negative air. pressure to a core or ceres in moulding 
relation with the injection mould before withdrawal of the 
turret from moulding relation with the injection mould to 
facilitate withdrawal of a moulded pari?on or parisons from 
■;;hs injection racu'lt.- together with the- core or cores about which 
the -carison or parj ^cna in or are :nould^-i in. the injection mould 
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,9o - Apparatus, accqrdthigv to C?aim 3> 

pressure producing means connected :to vthe ^interior of each'/of 
the blow^loulds ;and operable ; to apply;' ; negative- air pressure to 
the interibrVof a mould before, /Withdrawal^ 

lag relation with 1 the vt^ .ah":*rt-iol'e^'br.. articles - v < ; 

blQw-u'Quid^ arej^^hered^ - : ■ > 

interior' o f the .bl o w-moul d ;f or removal wi t the V bibw-moul d v • ? 



from moulding relation wi th the; turret • jf^f. ;> ■ ; > 

10. Apparatus according ito^C air 
pressure producing means connected to j the%interior of each of • 
the blow4m6uld8 and operable to apply, negative .air pressure to 
the interior -of a movjld before withdrawal thereof from mould- .: 
ing relation with the turret .wherefcy an article or articles 
blow r moulded in the .blow-mould is or are adhered to the inter-: 
ior of ; the blow-mould . f or removal with the ,blow-mould\ from 
moulding relation with the turret. 



